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ABSTRACT: The effect of 4rradiation of the_mechanical properties’; of low-carbon

!

4

steels, low-alloy steels austenitic steels, and zirconiumy
gated at the Ingtitute of Atomic Energy im. I. V. Kurcharov,

. dzxg has been invegti-

bility as structural materials for use in reactors. Irradiation of low-carbon steel
with a flux of 10'? or 1029 neutron/cn? at 160—200C increpsed the steel yiéld strengt
and tensile strength, but substantially decreased ductility. For e¢xample, the elon-
gation of low-carbon steel drops 25—-50% after irradiation with 1019 neutron/cm?2.
Certain conditions of irradiating low-carbon ferrite or ferritic-pearlitic steels
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change their properties to such an extent that their utilization in reactors involves
a risk. Toughness and KDT temperature, not strength, determine the fitness of ma-
terials for use in reactor vessels, Irraditation of steels at temperatures under
250C with a 1018 neutron/em? flux causes some changes in their mechanical properties;
& 1020 neutron/em? flux induces the maximum change (this is especially pronounced in -
stainless austenitic steels). Irradiation at temperatures above 400C has virtually nd '
effect on the mechanical properties of structural materials.f%Stainless austenitic
steels and nickel-chromium-iron alloys irradisted at 100C maintain satisfactory duc- . N
tility (elongation of et least 20%). Austenitic steels and zirconium and its alloys, ,
cold worked prior to irradiation, combine strength with moderate ductility "(elongation <

of at least 10%). Low-carbon steel, low-alloy steels, and other mat rials, with a
relatively high content of boron after irradiation, become brittle;[%heir elongation
after irradiation with 1020 neutron/cm? is low, However, under conditions of low ) :
irradiation, the utilization of these low-carbon and low-alloy steels at low tempera- ) 3
tures is admissable. 1In making thickwall reactor vessels from these steels, the NTD

art. has: 19 figures and 3 tables. {ND]
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TOPIC TAGS: ferritic pearlitic steel, neutron jrradiation, steel irradiaticm,
steel property, weld property/ZSKhZMFA steel, 12Kn2MFA steel

ABSTRACT: The effect of neutron irradiation on the mechanical properties of
ferritic—pearlitic steels and their welded joings has been investigated. Specimens
of annealed and tempered 25Kh2MFA! and 12Kh2MFA\chromium-molzbdenum—vanadium steels
with 0.2% and 0.1%2 C, respectively, were {rradiated at 80—2305C with 1ntegrated"€ I4L
neutron fluxes of 2.8 x 10 7-7.2 % 1018 n/cm2 (35% of neutrons with energy > 1)y, 57
Mechanical tests of both steels and of 12Kh2MFA steel welds showed that neugron
jrradiation increases strength and decreases ductility and notch toughness but
25KhNM fsteel or 20 steel irradiated under the same conditions.

not as much as in
This shows that metal strengthened by means of alloying or heat treatment, plastic
K
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! deformation) or dispersion hardenin is less sensitive to irradiation. The mechan- | .

ical properties of 12Kh2MFA steel welds obtained by manual or dutomatic welding
with 12KhMF or 12KhM electrode wires undergo Etactically the same change as the
base metal when irradiated with a 7-1919 n/cm® flux. wever, this change is
slightly more pronounced in welds obtained with 12KhM ’wire, owing to its lower
content of alloying elements. Increasing the temperature of irradiation decreased -
the radiation damage in all tested steels and diminished the degree of change in ~
mechanical properties, because the damage is partially or completely eliminated ’
by annealing. The highest temperatures at which no change of mechanical properties

with neutron flux f the indicated intensity are 350—400C. At an irradiation ' {
temperature of 100C, none of the tested steels attains the highest values of strength,
ductility, and toughness, unless the flux of fast neutrons is 1020 n/cm?. Orig,

art. has: 9 figures and 4 tables. [ND]
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ABSTRACT: The effect . of neutron firradiation on th

MCaisr izt Sl

| austenitic steels{thas been investigated. _1Kh18N9T
| austenitized at this temperature and cold rolled with 25%
dispersion-ha denable, chromium-nickel steel of the 18-22
and titanium;f%ere irradiated with Integrated fluxes of 7.4 x 1020
with energy > 1Mev at 100¢, 300C, or 500c,

avstenitized 1Kh18N9T steel at 100C with 7.4 x 1019
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chanical properties of stainless
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or 2 x 102

Tests showed that irradiation of as-
n/cm® increases the yield and
tensile strengths by 101X and 242, respectively, and decreases the elongation and

n/cm
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notch toughness by 39% and 20%. The same irradiation increases the yield and tenmsile

strengths of austenitized and cold-rolled 1Kh18NIT steel only by 27% and 21%, and
decreases its elongation and noteh toughness by 38% and 42%. Increasing the irrad- S
lation intensity from 7.4 x 1019 to 2.1029 n/cn? has no effect on the properties of
this steel. Increasing the temperature of irradiation with 7.4 x 1019 n/cm? from .
100 to 300 to 500C decreases the yleld strength of austenitized and cald-rolled R
steel by 11X and 30% below that of steel irradiated at 100C, The tensile strength .
drops in this case by 4 and 17%Z, but the elongation increases by 44 and 148%. The
mechanical properties of stainless chromium-nickel steel alloyed with tungsten and
titanjum and austenitized and aged at 710C for 10 hours, do not change much under the
effect of fast-neutron irradiation at 2 1020 n/cm?, except for the yield strength,
which increases by 30%. Orig. art. has: & figuree and 2 tables, [ND]
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4.materialy, Moscow 1960.4 Deystviye yadernykh Lzlucheniy na materialy
(The effect of nuclear radfation on materials); doklady soveshchaniya,

Moscow, Izd=-vo AN SSSR, 1962, 136-152

TOPIC TAGS: iron, nickel, titanium, fodida zirconium, molybdenun,
tungsten, neutron irradiation, metal electric resistivity, neutron
irradiation effact

LSl
ABSTRACT: The Atomic Enerpy Institute im, I'«."‘JV. Kurchatov has inves i
gated the effect of neutron irradiatg.,o.q at 40~50C on ,i electric |°?
resistivity of commercial-grade Lrgﬂ,bﬁickel, titanium; {lodideZkirco=

nium, molybdenum, ..and tungaten,, yThe metals in the as-rolled an

ann ﬂed conditidn's were irradidted with a flux of 2.0—2,5 x 1013
.a/em*esec (thermal) and about 2,0=~2.5 x 10!2 pn/em2egqac fast neutrons
with an energy of more than 1 Mev. A method developed by the authors ’
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{ Tdble 1, Relative change ‘in the elestyis resistivity of variouev - B
met:als deanding on the Integrated flux: : .
z Elec~ ;
! trical ;
] resig-|" '
tivity o :
s prior *
o to ir- Ghange in the electric registivity- . -
| Preliminary :"i‘di““ (%) at an integrated flux . " -
! .Materials treatment Z%Co'nlo of 102V n/em? thermal) *
ohdsenl| 13 | 2m 2,0 r
" Ir Amealingat 700G, 1 hr | 14,04 2,610,3 4,00, | 4,840,1
on { Reduction 1p to 94% | 15,51 | 2,140,2 | 3,720,1 | 4 420,50
i ealing at 200C, 1 hH¢ 9,12 2,008 4,640,4 1 4,040,1
! Nickel { ctionip o 925% | 9,41 | 1,040,2 | 277404 | 31501
;- . & 1000C, Lte 48,9 | 3,640,6 | 6,1+0,3 | 7.640.1 A
; . drcondum { dutim wp to B.5% | 5163 3,040,3 | 4,3+0,3 |.4,6%0,2 .
\ . Titanium 8 & 000C, 1hyf 60,63 | 1,740,4 | 3 00,1 | 4,0£0,1 :
) Molybden\mxlénrealingatDOOC hr| 5,99 12,6:&1.7" 22 134045 %géiié)/‘:‘s. . -
+ * . '
“ Tungsten g at](mc,)l___h}‘ 6 10-~, 47 3:1:10 3 94+14, 4“ 1214 120000
"% Fact “Aéut ron flux coristituted about 102 “of thermal n neutrons i
** The average from two specimens ‘ .
i ¥*% Single specimen .
'**** Specimens Here igtadiated at 40--50C with an integrated fluxf Lo
_of 2.6+102 n/em® thermal N e
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during {rradiation in the reactor wasg used {n the experiments, Results .
of the measurements are shown in Fig. 1 and Table l. To determine the
nature of the irradiation defects, the kinetics of the change in the N

Proceeded in a single stage and wag complete at 210—290, 300—400, and
350C for Ti, Zr, and Fe, respectively, Thig seems to indicatae anneal-:
ing not of elementary, but of more complex defects, 1In rolled irradi-
ated and unirradiated iron, the removal of the resistivity increment
Proceeded in two stages: the firat at 100—250c, @ssociated with the
release of gimple defects from traps, and the second at 250—550cC,
assoclated with the rearrangement of dislocations., The decrease of
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the migration of defects trapped by other {
| lattice or by impurity atoms, and the high-
[ annihilation of more coumplex defects,
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TITLE: Investigation of the r ture strength of copper after irradiation _

g = G 7 SR aer imattain
SOURCE :th Soveshchaniye po probleme Deystviye yadernykh izlucheaiy na materialy,
Moscow, 1960, Deystviye yadernykh izlucheniy na materialy (The effect of nuclear. c
radiation on materials); doklady soveshchaniya. Moscow, Izd-vo AN 858R, 1962, ST
-153-159 TQ )

TOPIC TAGS: copper, fast neutron irradiation, neutron ilrradiated copper, copper -
rupture strength, irradiation effect =2/, ooy

ABSTRACT: Commercial copper was irradiated with a fast neutron flux of about
lp20 n/cm? at 80C. Then both unirradiated and irradiated capper were subjected to
stress-rupture tests at 200-—300C at stresses varying from 4 to 19 kg/mm?. The
rupture life in irradiated and unirradiated copper decreased linearly as stress v
increased. Under identical stresses and temperatures, the rupture life of irradiated |—
copper was many times longer than that of unirradiated. Investigation of the rupture )
life-temperature dependence showed that the failure of both unirradiated and irradi- T
ated copper occurred with en identical value of the activation energy, which o
decreased with increasing stress. Analysis of the data obtained showed that the Y-

faj&l:‘[l;g of copper in both states occurred with the same mechanism. Presumably, the t
Car

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013429



"APPROVED FOR RELEASE:

Tuesday, August 01, 2000

CIA-RDP86-00513R001342

I 857366 e ' .
ACC NR: AT5023792 O

rupture life would increase with irradiation at low temperatures, when diffusion
processes play an insignificant role end the rupture life is determined mainly by
the intensity of the formation of vacancies resulting from plastic deformation
during irradiation. It cen then be expected that at temperatures equal to or higher
than the melting temperature and at lower stresses (consequently, at a longer
rupture life) irradiation will shotten the rupture life. This circumstance, however,
requires experimental verification. Orig. art. has: 5 figures and 3 tables. [MS]
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TITLE: The effect of neutron irradiation on the internal friction of metals ‘! ,57 /

SOURCE: Soveshchaniye po probleme Deystviye yadernykh izlucheniy na materialy.
Moscow, 1960. Deystviye yadernykh izlucheniy na materialy (The effect of nuclear

radiation on materials); doklady soveshchaniya. Moscow, Izd-vo AN SSSR, 1962, ' “~’
219-234

TOPIC TAGS: copper, aluminum, magnesium, chromium steel, nicke]'.ﬂ:ontaining steel, ot
metal internal friction, metal f?tigue, neutron irradiation, irradiation effect )
145> A
ABSTRACT: The internal frict:ion\b(lllq) and the normal elasticity moduludL(ﬁave been
investigated in solution-heat-treated copperﬁaluminum,, d magnesium pyior to and
after irradiation at 80C with an integrated flux of 2.0}ﬁ01015—-5.0 x %20 thermal
n/cm® (the number of fast neutrons with an energy of more than 1 Mev was 35%). The
1/Q was measured at a stress of 2—20,000 g/mm?. The plotted intermal friction-
strain amplitude curves showed the existence of a critical strain (0.y) under which
the 1/Q begins to be affected by the applied stress. The 1/Q and g¢r were found to be
very sensitive to irradiation{(see Fig. 1.). For example, the ¢, for irradiated copper
increased 280 times and the minimum value of 1/Q decreased by two times compared

with the initial value before irradiation. The changes in the value of 1/Q and
Card 1/3
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Ocr with irradiation d¢ses equal to or less than 10'7 n/cm? are caused by the inter-
action of dislocationsi’and point defects which resulted from elastic scattering of
neutrons. In the case of plastic deformation of up to 274, the point defects
resulted from interaction between dislocations, and the increase in the vaXue of
1/Q was considerably smaller. In distilled magnesium subjected to fatiguelWith a
anyclic stress of varlous amplitude before irradiation with an integrated flux of

10%° n/em® (thermal neutrons and about 10% fast neutrons with an energy above 1 Mev),
the value of g¢op was found to increase from the initial 5 g/mm? to 100 g/mm? after
irradiation. In fatigue testing under a cyclic stress of 1600—4500 g/mm?,
distilled magnesium irradiated with an integrated fiux of 10!? n/wpé (thermal)
had an endurance limit 10% higher than unirradiated magnesium. The effect of
irradiation on the natural,vibration frequency of specimens (the square of which
determines the normal elaﬁ;icity modulus) was investigated on irradiated copper

and unirradiated 1Kh18NIT![AISI 321}-stainless steel.V The observed irradiation- LT
induced behavior of the normal elasticity moddlus can be explained by a manifestation .y

of both the elastic and "nonelastic" properties of the metal, depending on the .
magnitude of the stress applied in dynamic measurement of the modulus. Tae "non- gD
elastic" properties of the metal can be caused by migration of dislocations, while :

pure elastic properties manifest themselves only in the region of stresses o < Tere

e e b e m eeme
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Yon? : .
1 - Fig. 1. Dependence of tie internal
90 - A friction and the square of natural
40 vibration frequency of copper before
u - and after irradiation on stress
8 amplitude.
30
40— H i il 1 - Internal friction before irradi-
30 ation; 2 - after irradiation;
a -+ W) 3 - square of the natural frequency
19} e before irradiation; 4 - after irradi-

L

.. 0L .
07 ) ation

2

Herice, the irradiation-induced changes in the normal elasticity modulus can be
studied only at the above stresses. Orig. art. has: 16 figures. [Ms]
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TLTLE: Effect of neutron irradiatioﬁ]on the internal friction of zinc monocrystals
and polycrystals N 27 %

SOURCE : Sovﬂshchaniye po probleme Deystviye yadernykh izlucheniy na materialy.
.}bscow, 1960. Deystviye yadernykh izlucheniy na materialy (The effect of nuclear

" radiation on materialql doklady soveshchaniya. Moscow, Izd-vo AN SSSR, 156Z,

235-241 55\

TOPIG TAGS: irradiation, neutron irradiation, zinc single crystal, zinc polycrystal,
internal friction

ABSTRACT: Zinc single crystals and polycrystals with various base plane angles and
with orientation angles of 15, 46, 66, 76, 86, and 88° were igadl ted gz_m inte-
grated fluxes of 3 x 1018 or 1 5x 10T n/cm , and the effect of irradiation on

the intemal friction was investigated. Results of investigations showing changes
of intermal friction, which are produced by the maximum strain amplitude (o ), at
waich the internal friction begins to depend upon it, in zinc single cryst S and
polycrystals with or without applying neutron irradiation are shown in Figs. 1—6.
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Fig. 1. Internal friction change induced by strain ampli-
tude of unirradiated zinc single crystals with orientation
angles of 15, 40, 66, 76, 86, and 88° at base plane 0001
ot (the values of gcr are shown on the curves)
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Fig. 2. 1Internal friction change induced by strain amplitude
of zinc single crystals with orientation angles of 15, 40, 76,
and 86° at base Elane 000, which were irradiated with a flux

of 3 x 1018 n/cm®* (the values of 0., are shown on the curves)
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Fig. 3. Internal friction change induced by strain amplitude
of zinc single crystals with orlentation angles of 15, 40, and |
86° at base plane 0001, which were repeatedly irradiated with
a flux up to 1.5 x 1019 n/cm? (the values of Oy are shown on
the curves) [
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Orig. art. has: 7 figures and 3 formulas.

SUB CODE: 20/ SUBM DATE: 18Aug62/ ORIG REF:

1 Card 7Q/§/ :

change induced by strain

0 amplitude before and after 8 T
- ) A : irradiation of zinc polycrystal RS
2% VAR "

. J/~_F- : 1 -~ Before irradiation .
20 _ !/ i (ocr = 26 g/mmz); 2 ~ after
)40 A : irradiation with flux of -

b ; e 5 BE 3 x 1018 n/em? (ogp = 45 g/uad),
N 1T
-85

0 X 7 10° w! ’

A L. - ¢, g/ mm?

(ND]
001/

e

APPROVED FOR RELEASE: Tuesday, August 01, 2000

CIA-RDP86-00513R0013429



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001342

K J'}“"-‘&i «xa.eu {éc"‘iﬁ’-’ﬁ "ﬂ@“}‘ﬁ%‘v"‘.&n ﬂ.r‘a-vx :)—\}pf“# S ATA VGRS BASE T IR A T

i . Ng P., Ivanov, V. P., Kuznetsov, Ve N,; V_khxgy4_!‘_l‘*ﬂ_/zyﬂ/
,Perevezeanev, V.Lﬁ :

. TITLE: Heasurement of fast neutron. £lows using threshold reactions ‘during experi- = -
?~:mevts on eradiation of materials in the RET reactor /7 s

SOURCE' : AN LatSSR. Instu:ut fiziki. Radiatsionnaya fizika ‘no, 2, 1964,
<~D021metriya neytronov i vamma-Luchev (Dosimetry of - neutrons and gamma rays), 51-64

IOPIC—TAGS.A fast neutron flux, thre<hold reaction, neutron - regiettation neutrou S
flux measutement,' reactor neutron flux, radiation dosimetry

ABSTRAGI The authors studied the problem of absolute measutements of integral
fluxes of fast neutrons using the threshold reactions L N

, : The absoiute adtope act:ivity vas measured by
~th ugh type. coun!:er, ‘a4x’ slit-scintillation counter, the ‘g«-
7-spectrometer8, and by calibrated ptoportional and crystal
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1e distribution of fast.and ther=| .

X :g the  relative meth-
, thoory of the expe:iﬁents;;déScribéSlthe'experimentaliméthcd,"aﬁd ,
reports: results bf‘thé'méaédieﬁehts}”:The methods used - for the flux determimi: -, 7

' ;fngtioﬁ;dﬁting théfpréséﬁt‘investigationfaté quite complex and cumberscme and the™ )"
‘success -of ‘any such measurement: hinges to a great extent on the knowledge of the

:;;lshééé]oi}pheispe;trgm,atrvarioﬁs’pqlnts within the reactor. Consequently, the
" authors suggest. that the theoretically calculated spectra be used whenever pos=

| sible. - If the neutrom spectrum for a point in thé reaczor is calculated reason-
“ably acecurately, “a_'single,_threshold indicator is sufficient for its enpirical
normalizztion, - If thveAaccuracy,offi;:h‘e calculation is in doubt,. it can be checked
:.-yand;ébr_:gécte‘d‘_by;means of a series of threshold jndicators (see; R. Nibson,
“Neutron dose monitoring for’ jrradiation of materials im reactors.: Contributions
“to the Harwell Symposium in December 1962, No Si.36/42; J. Moteff, Nui:leonics,
20,1962 12, 56) o MIn conclusion, the authors thark Yu. G. Nikolayay and his
_ co-workers: for ‘calculating the neutron spectra ‘and for practical help in carcying
Ut the experimentss" s Orig. atte hast 9 formulas, 5 figures, and 3 tables,
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AUTHOR: Pravdyuk, H. F.; Vikhrov, V. I.; Pavlov, B, Yuy P_egqyggnjyg,_Y_.MH._H__” 57? A

ORG: none : !
g
TITLE: Determination of the burnup of the fuel element of the icebreaker "Lenin"
from the Cs-137 activity without chemical separation :

v

SOURCE: Atomnaya energiya, v. 21, no. 2, 1966, 92-96

TOPIC TAGS: resctor fuel element, cesium, uronium compound, enriched uranium, resctor
neutron flux, gemma neutron reaction

ABSTRACT: The esuthors determined the distribution of the burn-up along the iength of
the fuel element by measuring the {ntensity of the 0.06-Mev gamma 1ines of the Cs!37.
in the reaction products witn a scintillution,y spectrometer with resolution 10--12%.
The fuel element tested was made of uranium¥dioxide with 5.5% enrichment, operated for;
428 effective days, and stored for 575 days after removal from the reactor. It was
cut in the hot chamber in 11 places and two somples of the uranium dioxide were chose
from er zh cut. The activity was measured with a geintillution counter in o specially
designed pickup (Fig. 1) and the date were processed with a pulae-height analyzer
(AI-100) provided with a special information extraction gystem. (VD) developed ab the
Institute of htomic Energy im. I. V. Kurchatov by M. P. Sokolov. The celibretion of
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Fig. 1. Diagrem of gamma-gpectrometer pickup. 1 ) ! ‘)§ §\ '

-~ Lead shield, 2 - Jjacket, 36- iight pipe, b - (1) / S

collimator, 5 - copper tube, 6 - target, 7 - NaI(T1 N | B .

crystal, 8 — photomultiplier, 9 - cathode follower, / ./_\ //% T

10 - support ’ N !

°? N

; the apparatus and the processing of the results are N . \\>\§\>
' described, and the integral flux of the thermal ! ?/2 l‘,};.;"z’»,j’a ! ~
'[ neutrons and the burnup rate are calculated. It is I =¥ § e

concluded that the method can be used to determine ! 2 3 )&“
} the relative distribution of the burnup, after suita- | I( / s "y
‘ ble cooling of the fuel element with accuracy $6% ond i N 2= I

the absolute burn-up value with accuracy £16%. The ! \ ]

authors thank K. M. Mordvinov for a discussion of the ] Y ")

results, and A. A. Markov and M. P. Sckolov for prac- .

tical aid in preparing the system for information ex-

traction. Orig. art. has: U figures, 11 formulas, i

and 2 tables : } ‘777// % //////////////////{./”.//_/(/(:
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DANILOV, L.; KAMENSKIY; SOKOLOV; PRAVDYUK, Ya,
Eliminating excessive load testing of bridge cranes Ccmments on an
article by S.N.Ryzhov. Metallurg 10 no.4:31 Ap '65. (MIRA 18:7)

1. Glavnyy mekhanik Cherepovetskogo metallurgicheskogo zavoda (for
Danilov). 2. Ispolnyayushchiy obyazannosti glavnogo mekhanika Taganrog-
skogo metallurgicheskogo zavoda (for Kamenskiy). 3. Nachal'nik byuro
tekhnicheskogo nadzore Otdela glavnogo mekhanika Taganrogskogo metal-

lurgicheskogo zavoda (for Sokolov). 4. Glavnyy mekhanik Krivorozhskogo
metallurgicheskogo zavoda (for Pravdyuk),
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TOPIC TAGS:
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elastic scattering,
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angular distribution,
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ABSTRACT: These measurements wore carried out be
distribution in elastic scattering of neutrons wi
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Energy of Total Total Blastic Transport cross
Element | neutron from|} cross Ccross scattering saction at elastic
S photoneutron | section | section cross scattering
‘source Ep, |g%, barnlght, barn | section ¢tre, barn

Mev. : calculated [07s, barn i

0.3 2.79 . |2.85 2.6910.19 | 0.1440.02| 2.3040.22
0.5 o lam2 2.5740.10 | 0.1740.01| 2.12f0.12

448 47
3.42 3.

o2 0.1310.01 4.14£0.27
.26 0.

7740 +
7310 230,03 | 2.9440.32
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Clasuifying magnetic structures and the method for determining
the neutron diffraction. Magy fis folyoir 12 no.4:387-L14 '64.

1. Solid Physics Laboratory, Central Reaearch Institute of
Physies, Hungarian Academy of Sciences, Budapest. v
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Electric resistance of ferromagnetic substances, Koz jiz kozl
MTA 13 no.l1:27-31 ‘'65.

1. Submitted November 3, 1964.
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S6: Sum 243, 19 Oct 54
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chloropréne to vitreous w-polymer is expressed by dWjdt = kW, V‘ A y U / Z-
where W Is the wt. of polymer. Strains arising in the polymerizing [ ’ i
mass lead to rupturz of polymer chains, with formation of free . e !
" radicals, the no. of which (n) is proportional to W, whence .. D eeDy d !
dnjdi = ku, At temp. exceeding the vitriflcation point, the ' / £
rate of extinction of free-radical reaction chains rises, owing to R
lowered 1y of the mass, and the rate of formation of active centres ‘\
]
}
}
t
]

of initiation of chains is expressed by dnjdf = Aln—kyn?}V, whero ﬂ

4 b*vol. of polymer, R. Truscoe. Bnq ‘
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Study of the chloroprene w-polymerization mechanism by means of
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SOV, Go-122-2-24/42
Yirg Shen-K'arg, Pravednikov, 2 i Pedvedevr, S. 3., lzzter,

Academy of Sciences, USSR

On the Mechanism of the Cross Linkage of Polymer Chains Under
the iction of Camma Radiation (O mekhanizre sshivaniya

polimernykh tsepey pod deystviyen gamma-izlucheniya)

Doklady Akademii nauk SSSR, 1958, Vol 122, lir 2, Dpp 254-257
(USSR)

The formation of transverse bonds must he connected with
secondary processes in which radicals take part. The velocity
of the cross linkage of the chains is constant with respect
to time and proportional to the intensity of the radiation.
The nost simple assumption concerning the mechanism of the
crogs linkage is the following one: During radiolysis, the
transverse bonds are formed by recombination of the polymer
radicals to double bonds of the polymer molecules. The steady
state with respect to the concentrations of the double bonds
and free radicals will be noft reached. The recombination of
the radicals and the joining-together of the radicals to
double bonds play only an unimportant r8le. In order to under-

CIA-RDP86-00513R0013429
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stand the mechanism of the processes which lead to the forma-~
tion of transverse bonds, the radical reactions in the ir-
radiated polymer (especially the reactions in which atomic
hydrogen takes part) have to be investigated. This hydrogen
atom may either loose its excess energy or react according

. to one of the following reactions: 1) interaction with an

other hydrogen atom: H + H —> H 2) interaction with free

29
radicals produced during the irradiation

‘)7-CH2-CH —CH2N~

. 2

NVCH2—CH~CH2rvv + H\v
A% -CH= A

CH2 CH=CH + H2

3) interaction with the double bonds: ~vCH2 ~CH=C~+ I —>

—_ CH2-CH-CHZAA. « 4) Detachment of the hydrogen atom from

: ~~CI_-CH,_ ~CI -~ mCH, -CH-CH_ ~4 1,
the polymer molecule: CH2 CH2 CH2 + H - 012 CH PH2 + 12

The velocities of these reactions mainly depend on the probabili
ty of the collision of ithe hydrogen atom with the various
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of Gamma Radiation

groupings. Below the vitrification temperature.T , the veloci-
ties of the cross linkage of polyethylene and poiyvinylchloride
do not depend on the temperature. In polymers which contain
a gufficiently high number of lateral grounings (bokovaya
grupirovka), the "cold" hydrogen atoms will take part in the
reactions of cross linkage also below the vitrification tenm-
perature. In order to prove this assumption, the authors in-
vestigated the influence of the y-radiation on polymers of
the structure
-05H6-?H2-
cH
3
There are 2 figures, 3 tables, and 2 references, 0 of which
is Soviet,
ASSOCIATION:

Nauchno-igssledovatel'skiy fiziko-khimicheskiy institut im,
L., Ya. Karpova

(Physical-Chemical Scientific Research Instituwe imeni L. Ya.
Card 3/4 Karpov)
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Wﬂd. ¥him. nauk; IIIPATOV. Yu.sco mndt khin, naukc
[Methods for producing graft and block polymers] Metody Eolu.cheniia
i svoistva privitylh i blok-polimerov, Moskva, Vses, 11(1—53‘;1;1}191&;1
4 tekhn. informateii, 1958. 3% p. M :
(Polymers)

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013429



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001342

0 375, A TR SRR SR BN

Exae o ST ST

PRAVEDNIKOV, A, N.. YING SHENG KANG, and MEDVEDEV, S. S.

— ——
oo

TR

"On the Mechenism of Cross-Linking of Polpmer Chains Under Gamua- N
Irradiation.”

paper to be presented at 2nd UN Intl.' Conf. on the peaceful uses of Atomnic
Energy, Geneva, 1 - 13 Sept 58,
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1 svoistva privitykh i blok-polimerov. Moskva, Vses, in-t mauchnoi
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AUTHORS: Aleksandrova, Yu. i., Huang Y811 S0V/2¢-12%-6-20/50
Pravednikov, A. N., ledvedev, 8. S. fcadenmician

TITLE: Reactions of Oxygen-Containing Radicals of the RO Type
(Reaktsii kislorodsoderzhashchikh radikalov tipa RC)

PERIODICAL: Doklady Akademii nauk S8SR, 1958, Yol 123, Hr 6,
pp 1029 - 1032 (USSR)

ABSTRACT: The reactions under review were carried out mainly on model
systens jn vhich the RO~r.dicals were formed from the decompo3i-
tion of dialkyl peroxides. The authors found that at the
decomposition of ditertiary-butyl-peroxide, dissolved in
hydrocarbons, in addition to methane at 1959 the resulting
amount of acetone is about 12 times that of tertiary butyl
alcohol. This is indicative of a higher activation energy tnan
had been founé by J. H. T. Brook (Bruk) (Ref 2). Proceeding
from schene (I), (II), (IIT), nearly all tertizry butoxy radi-
cals are likely dccompose under cleavage of the C-C bond as
can be assumed from the results obtained. This is, however,
in contradiction to the data published on the "thkermal-oxida-

Card 1/3 tive" destruction of the carbon chain polymers (kef 4). It
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PRASE I BOOK EXPLOITATION sov/2326

Bugayenko, L. T., T.S. Nikitina, A. N. Prevednikov, and Yu M. Malinskiy

Khimicheskoye deystviye ioniziruyushchikh 1zlucheniy (Chemical Action of Ioniz-
ing Radistion) Moscow, 1958. 84 p. (Series: Khimicheskaya promyshlennost ')
Erreta slip inserted. 1,500 coples printed.

Sponsoring Agencies: USSR. Gosudarstvennyy nauchno-~tekhnicheskiy komitet,
and Akademiya nauk SSSR. Vsesoyuznyy institut nauchnoy 1 tekhnicheskoy
informatsil. No contributors mentioned.

PURPOSE: The book is intended for chemists and chemicel engineers.

COVERAGE: The book discusses the effect of ionizing rediation on various
chemical processes. The effect of rediation on inorganic and organic com-
pounds, on polymerization in the liquid, gmseous and solid phases, and on
the properties of polymers is adequately covered. No persoplities sare men-
tioned. There are 495 references: 67 Soviet, 343 English, 16 German, &6
French, and 3 Italian. :
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Chemical Action of Ionizing (Cont.)

TABLE OF CONTENTS:

The Radistion Chemistry of Water, Aqueous Solutions and Inorganic
Compounds
Effect of ionizing radiation on water
Effect of ionizing rediation on dilute agueous gsolutions of
inorganic compounds
Effect of ionizing rediation on aqueous solutions of organic
compounds
Effect of ionizing radiation on concentrated aqueous agolutions
Electrochemical properties of irradiated solutions
Types of rediation and dosimeiry
Effect of rediation on solids
Radiation reactions in the gaseous phise
Bibliogrephy

Effect of Ionizing Radiation on Organic Compounds
Saturated hydrocarbons
Unsaturated hydrocarbons
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Chemical Action of Ionizing (Cont.) s0v/2326

Oxygen compounds
Halogen compounds
Aromatic compounds
Bibliography

Radiation by Polymerization
Polymerization in the liquid phase
Polymerization in the gaseous phase
Polymerization in the solid phase
Bibliogrephy

Effect of Ionizing Radiation on Polymers
Adhesion of polymers by rediation
Degradation of polymers by radiation
Effect of ionizing radiation on solutions of polymers
Bibliography

Conclusion

AVAILABLE: ILibrary of Congress
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Areger, A. Kh., M. A. Dembrovskiy, L. A. Dmitriyev, L. L.
Sunttsa and Yu. S. Ryabukhin, Study of the Fig%d of PForces
cf Dosages From a Cylindrical Irradiator With Co as a Power-
ful Scur:e of Y Radiation

Fotapo7, V. K., B. G. Vasil'yev and N. N. Tenltskiy. Study
of tre Icnization and Dissociation of n-Ostane and n-Nonane
Moleculez by the Method of Bombardment With "Quasi-
Monokinetic® Electrons

Baberkin, 4. S. Badia%ion-Chemical Effects 1n Solid
Incrganisz Salts

Maksimov, M. P., A. V. Zimin, and R. V. Dzhagatapanyan.
Radiaticn-chemical Ghlorination of Benzene

Eroskurnin., M. A., Ye. V. Barelko, and L. I. Kartasheva,
Course of the Process of Benzene Oxidation in an Aqueous
Solution Under the Action of Radiation
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Kucera, J. . (Czechoslovakia), Ye. V. Barelko, L. I.

Kartasheva, P, N. Komarov, and M. A. Proskurnin, De-
composdition Products of Phenol Formed During the Radiolysis

of Benzene in an Aqueous Solution 183

Sharpatyy, V. A., and G. A. Gol'der., The Problem of the
Phase Composition of the System HpO-NaNO3-NaOH at Low

Temperatures 189
Ovekhov, V. D., and A. A. Zansokhova. Sensitization c¢f the
Radlolytic Oxidation of Leucoform Dyes 194
AVAILABLE: Library of Congress
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BAGDASAR'YAN, Khristofor Stepanovich. Prinimal uchastiye: | PRAVEDNIKOV,
. AN,. MEDVEDEV, 5.5., otv.red., akademik; BANKVITSEB AL.,
red, 13zd-va; KUZ'MIN, I,P., tekhn.red.

[Theory of polymerization by radicals] Teoriia radiksl'moi
polimerizatsii. Moskva, Izd-vo Akad. nauk SSSR, 1959. 297 p.
(MIRA 12: 7)

(Radicals)
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YUR'YEV, V.M.; PRAVEDNIKOV, A.N.; MEDVEDEV, 5.S., akademik

Bffect of side chains on the rate of oxidatitzn of carbon chain
. Dok1.AN SSSR 124 no,2:335-337 Ja '59.
polymors (MIRA 12:1)
1. Nauchno~-issledovatel'skly fiziko-khimicheskiy institut
imeni L.Ya. Earpova.
(0Oxidation) (Polymers)
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Reactions of Oxygen-Containing Rsudicals of the RO’ Type SOV,/20-122-f-Zo/55

can be concluded from the results that acetone here is not
only formed as a consequence of the reaction

K
(CH,),C0. — (CHg),C == 0+.CHy (I), but also in consejue:ce

3)3

of some other reaction the velocity of which considerably
depends on temperzture. Such a reaction can be that of the
R(~-radicals with one another. At low temperatures the con-
centration of the RO. radicals is low and the reaction pro-
ceeds slowly (Ref 2). In order to prove the a2ccelerztlion of

this reaction at increasing tenmperature or at a considerable
increase in concentration of the peroxide, the authors have
investigated the decomposition of the di-tertiary-butyl-percxzide
in an isopropyl-beunzene solution at 120 ~ 150° and in the
concentration range from 4 up to 16 percentace by weizht.
Figure 1 shows that the ratioc of the concentrations of acetone
(2) and tertiary butyl alcohol (b) a/b increasez with an in-
creasing concentration of the peroxide. Tlierefore the reazction
order of the formation of these compounds with resjpect to

the peroxide concert. tion is not equal to 1. According to
various computationz v..: authors conclude that the acetone

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013429
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Reactions of Oxygen-Contzining Rudicals of the RO Tyue SOV/70—125-6—2:/50

formation under the above conditions at temperatures of about
200° is largely related with the bimolecular reaction:

k
(CH3)300-+(c33)5co- -—Jia(cnj)zc == 0+033-o-c(cu3)} (1Y) and

not with the monomolecular decomposition of the RO. randicals.

In the case of high-polymers the reaction (1V) must lead to

a rapid variation of the distribution regarding the moleculur
weights. This occurs indeed in the radicul sta;es of the poly~-
ethylene oxidation. This variation is accompanied by the
occurrence of ether bridges between the macromolecules.There
are 4 figures, 1 table, and 5 references, 3 of which are Soviet.

ASSOCTIATION: Nauchno-issledovatel'skiy f:ziko-khimicheskiy institut im.
L. Ya. Karpova (Scientific Physical-Chemical Research Institute
imeni L. Ta. Karpov)

SUBMITTED: September 29, 1958

card 3/3

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013429



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001342

AL G AN S NS BRE LA S (RIS R A SR A LT AR R R RN B AN SR S Y i e DA S R, WSy e IR Bt T S A e A OIS T

5(3)
AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/3

Yur‘yev, V. M., Pravednikov, A. XN., SOV/20-124-2-26/71

Medvedev, S, S., Academician

Influence of Side Chains on the Rate of Oxidation of Carbon
Chain Polymers (Vliyaniye hokovykh otvetvleniy na skorost’
okisleniya karbotsepnykh polimerov)

Doklagy Akademii nauk SSSR, 1959, Vol 124, Nr 2, pp 335-337
(ussr

The principal reactions in the oxidation of hydrocarbone are
the following:
R+ + 0, = ROO- (1); BROO- + RH —3» ROOH + R- (2);

ROOH ==p RO+ + *OH (3); RO + RH ~» ROH + R- ,
*0OH + RH —=p H20 + Re (4) . The rates of all these elementary

reactions determine the rate of oxidation, As is known the rate
is considerably decreased on the transition from low molecular

weight to high molecular weight compounds of analogous structure
(Refs 1, 2). This might be explained as follows: The removal of
one hydrogen atom from the hydrocarbon atom is accompanied by a

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013429
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Influence of Side Chains on the Rate S0V/2Q -124-2-26 /71

of Oxidation of Carbon Chain Polymers

transition of the corresponding link of the molecule from a
tetrahedral to a Plane configuration. In Polymers, links of the
polymer chain are displaced. This is bound to increase the
activation energy and thus to retard the reaction (as compared

energy as the corresponding reactions of the low molecular weight
compounds. It can therefore be expected that the oxidation of
the polymers with comparatively short side chains will take
place mainly on the side chains. To control this assumption the
authors synthesized polymethylene as well as polymers which
contained the methyl and propyl side groups (Ref 4). The
experiments concerning the oxidation of these polymers have shown
that the introduction of side groups rapidly increases tho
absorption rate of oxygen (Fig 1,8); at the same time the number
of oxygen molecules which are used for the cleavage of the
prinecipal chain (Figs 3, 4) increases, i.e. the oxidation really
proceeds in the side chains prevalently. At a high oxidation
Card 2/3 intensity of the polymers which were produced by decomposition

CIA-RDP86-00513R0013429
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Influence of Side Chains on the Rate 30VA0-124-2-26/171
of Oxidation of Carbor Chain Polymars

of the diazo compounds, a "sewing up" (zashivaniye) of the
polymer results as a consequence of ether bridges between the
macro-molecules. A very low molecular fraction appears within
the system as well. Possibly, these variations are due to the
proceeding of a bimoleculer reaction under participation of

2 oxygen containing radicals (Ref 6). Polystyrene is not
ngewed up" at an oxidation intensity of up to about 20 ml O
per 1 g polymer, since the concentration of the radicals

and the oxidation rates, respectively, seem %o be too low.
There are 4 figures and 6 references, 3 of which are Soviet.

ASSOCIATION: Nauchno-issledovatel'skiy fiziko-khimicheskiy institut im.
L. Ya. Karpova (Scientific Physical and Chemical Research
Institute imeni L. Ya. Karpov)

SUBMITTED: September 29, 1958
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PRAVEDNIEOV, A.N.

Effect of polar and steric factors on the reactiouns of
chain transfer and chain growth in polymerization. Probl.
fiz.khim, no.2:5-13 '59. (MIRA 13:7)

1. Iaboratoriya polimerizateionnykh protsessov Neuchno-issledo~
vatel'skogo f£iziko-khimicheskogo tnatituts iment L.Te.

Karpova,
® olymeriza.tion) (Vinyl compounds) ‘
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5(3) S0V/20-127-3-33/71
AUTHORS : In Shen-kan, Pravednlkov, A, N., ¥edvedev, 5. S., Academician
TITLE: The Mechaniem of the Screening n‘ffec‘c of Benzene Rings in

the Hydrolysis of Polystyrene

PERIODICAL: Doklagy Akademii nauk SSSR, 1959, Vol 127, Nr 3, pp 595-598
(Ussr

LB3TRACT: Polystyrene has a considerable radiation stability compared
to polyethylene and compounds containing no phenyl group. For
cross-linking an exceedingly high energy . is necessary. In
this connection, the reaction is investigated which takes
place during irradiatic. on polystyrene. The reaction mechan=-
ism may be represented in the following manner:

~CH,~CE-CHy- ~CH, -¢- CHp- (II)[;j
[ﬁ] [i] +H (1) ~CH,~ g CEy -
~CE,~ cnna -
(1) (11)
Card 1/4 (11)
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. SOV/20-127-3-33/T1 .
The Mechanism of the Screening Effect of Benzene Rings in the Eydrolysis
of Polystyrene

~CH,_,~CH~CH- ~CH, - -CHé“

2 2 2
H+ (i] H,+ (2) ~CH,~CH-CHZ” ~CH ,_-CH-CH5”

(1) (11) (111)

H+~CH_~-CH-CH~ AICBZ-CH-CH:?V

2
@ — 1/ )
(1)

(111)

Card 2/4
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50V/20-127-3-33/71
The Mechanism of the Screening Effect of Benzene Ringa in the Hydrolysis
of Polystyrene

~CH,-CH-CHz ~CH,-CH-CH5~
(111) (1)
-
3 N + (6)
erHz-C-Cﬂg“ -CH2-CH-CH£*
(11) (1)

A hydrogen atom breaks loose from the aliphatic chain; 1%
may react with the styrene by a further separation of a hydro-
gen atom (2), or it may link up to the benzene ring by form-
ing a free cyclohexadienyl radical (3). The latter reaction
develops very rapidly. If, further, (II) reacts witn (11) , A
a"transversal compound" may be formed (4), or (I1) reacts .
with (III), in which case this reaction may lead %o the
ngransversal compound" (5), and with further disproportiona-

card 3/4 $ion (6) to the re-formation of the benzene ring. Experiments
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st

T2

. SOV/20-127-3-33/71
The Mechanism of the Screening Effect of Benzene Rings in the Hydrolysis
of Polystyrene

carried out with deuterium-substituted toluene proved the
mechaniam mentioned in (6). Data hereon (deuteron content

in the compounds obtained and energy used for transition of

a D-atom into the benzene ring)are given in table 1. The high
stability of polystyrene to cross-linking may be explcined

by the dispropartionation of the primary radicals with the
cyclohexadiene radical. There is 1 %table.and 7 English references.

ASSOCIATION: Nauchno-issledovatel'skiy fiziko-khimicheskiy institut im.
L. Ya. Karpova
(Scientific Research Institute for Physical Chemistry imeni
L. Ya. Karpov)

SUBMITTED: April 17, 1959

card 4/4
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PHASE I BOOK EXPLOITATION  SOV/4386
Moscow. Fiziko-khimicheskly institut

Problemy fizicheskoy khimii; trudy, vyp. 2 (Problems l1n Physical
chemistry; Transactions of the Institute, no. 2). Moscow,
goskhimizdat, 1959. 202 p. 1,000 copies printed.

Editorial Board: Ya. M. Varshavskiy, Doctor of Chemical Sciences;
G. S. Zhdanov, Doctor of Chemical Sciences; V. A. Kargin,
Academiclan; Ya. M. Kolotyrkin, Doctor of Chemical Scilences
{Resp. Ed.); S. S. Medvedev, Academlclan; S. Ya. Pshenzhetskiy;
Doctor of Chemical Sclences; V. M. Cherednichenko, Candidate
of Chemical Sciences; V. S. Chesalova (Editorial Secretary),
Candidate of Chemical Sciences; Ed.: I. A. Myasnikov; Tech.

Ed.: Ye. 3. Shpak.

PURPOSE: This collectlon of articles 1s intended for physical
chemists.

COVERAGE: The sollection is the second issue of the Transactionsg
of the Scientific Research Institute of Physical Chemistry
imegi L. Ya. Karpov. It contains 17 articles which review

Gard 175
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211667

5/081/61/060/969/014/015
S 60O B101/B205

AUTHORS: Ying Sheng-k'ang, Pravedn_i»k_ow_rv,__ég.v‘n., Kolmanson, A. E.

TITLE: Investigation of y-irradiated vinyl polymers by means of
electron paramagnetic resonance

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 9, 1961, 645, abstract
9P85 (9RE8S5)("Huehsiieh Hsiiehpao, Acta chim. sinica", 1960,
26,n0.3, 164-168)

TEXT: On radiolysis of polyvinyl chloride (I) and polynitrile acrylic
acid, the concentration of free radicals determined by means of epr
decreases with rising temperature. (Irradiation was performed below
vitrification temperature). The yield of free radicals obtained by
radiolysis of (I) is higher than thai obtained by radiolysis of
polyethylene, whereas the yield of cross links is lower. The authors
believe that electrons produced by radiolysis of (I) can be captured by

polymer molecules. [Abstracter'a note: Complete translation.]

Card 1/1
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5/081 61/060/009/015/0%5
S, 9600 B101/B205
A

AUTHORS: Ying Sheng-k'ang, Peleshov, E. N., Pravednikov, A. N.,
Medvedev, S. S. " —

TITLE: Mechanism of the radiolysis of polyisobutylene

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 9, 1961, 645, abstract
9pP86 (9R86)("Hua-hsiieh Hsiieh-pao, Acta chim. sinica", 1960,
26, no.3, 157-163)

TEXT: The temperature dependence of the rate of destruction and cross
linking in the radiolysis of polyisobutylene shows the same character.

This is ascribed to the fact that secondary radical reactions play a
gignificant role in the destruction of the polymer. The rate of destruc-
tion is slowed down when the polymer is in a swollen state. If swelling
takes place in toluene tagged with ¢4, activity will appear in the

polymer after irradiation, while the intrinsic viscosity remains un- )Z
changed. The authors velieve that this phenomenon is related with the
retardation of the reaction of bimolecular disproportionation. Radiolysis

of a mixture of low-molecular and high-molecular fractions of

card 1/2
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Mechanism of the radiolysis of ... B101/B205

polyisobutylene (low-molecular fraction tagged with 014) causes activity
in the high-molecular fraction, too. From this, it is concluded that a

bimolecular mechanism might underlie the destruction of the polymer.
[Abstracter’s note: Complete translationa]
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BEMFORD, K.[Bamford, C.H.]; BAKB, U.[Barb, W.G.]; DZHENKINS, A,
[Jenkins, A.D.]; Ot'0l, P.[Onyon, F.F.); GRITSENKO, T.M.,
kand.khim. nzuk, [translator]; WILYUTINSKAYA, R.I., kend.
¥hir, nauk, [translator];, PRAVEDWIKOV, A.H., kand. khim.
nauk [translator]; HALINSKIY, Yu.M., kand. khim, nauk, red.;
KHODETSKAYA, Z.F., red.; PRIDANTSEVA, S.V., tekhm. red.

[Kinetics of vinyl polymerization by radical mechanismsz Kine-

tike radikal'noi polimerizatsii vinilovykh soedinenii. By] C.H.

Bamford i dr. Moskva, Izd-vo inostr, lit-ry, 1961, 345 p.

Translated from: the English, (MIRA 15:3)
(Vinyl compound polymers) (Radicals (Chemistry))
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PRAVEDNIKOV, A.N.; KARDASH, I.Ye,; BAZOV, V.P., YELISEYEVA, N.V.;
SHARPATYY, V.4i.; MEDVELEV, S.S., akademik

Free-radical polymerization of triazine cycles, Dokl. AN SSR 151
no,6:1347-1349 Ag '63. (MIRA 16:10)
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| AUTHORS3 ._fr—awav‘%u_oj Kardash, I, Ye.; Bazov, ¥, B mm‘_mu ’

i _Sharpaty#y, Vo K.3 Medvedsv, S. S. (Academician)
! TITLE: Free-radical polymerization '%f triazine gycles : 7/ ’
SOURCE: AN 83SR. Doklady#, v. 151, no, 6, 1963, 1347-1349

TOPIC TAGS: free ra;iical, polymerization, triazine, triazin
radical polymerization ! . ’ zine cycle , free-

ABSTRACT: The present article reports the results of s ctro

paremagnetic reso e analysis of the polymers btainegeby h::gig m:ﬁ::r?n :

with pqri‘luoracet::ﬁaa a source of CF radicals%at 520C. The free-radical - i
polymer;zation of triazine cycles, evidently representing addition of the fres i
radical to the cycle on the double bond with subsequent opening of the cycle '
must be accompanied at high temperatures by depolymerization, by a splitting’of.
the monemeric by a unit fram the polymeric radical, Orig. arte has: 1 fomula

2 figures. -
* ASSOCIATION: none-~ o !
| SUBMITTED: 28May63 DATE ACQs 27Sepb3 ENCL: 00 ‘

M  SUBCODE: GE " NOREF S0V: 000 OTHER: . 000 : |
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Problems in Physizal Chemistry (Cont,) S0vV/4386

ragearch in many facets of physilcal chemistry, including
reactlon kineties, crystallography, spectroscopy, free
energy studies, investigations of radlation effects in
chemical reactions, low temperature studles, etc. Figures,
tables, and references accompany the articles.

TABLE OF CONTENTS:

Pravednikov, A, N. The Influence of Polar and Steric Fac-
tors on Chain Transfer and Chain Growth Reactions During
Polymerization

Temkin, M. I.. N. M. Morozov, V. M. Pyzhev (Deceased), L. O.
Apel’'baum, L. I. Luk'yanova, and V. A. Demidkin. The Oxi-
dation of Ammonia Over a Nonplatinum Catalyst 14

Pshezhetskiy, S. Ya., S. A. Kamenetskaya, Ye. I. Gribova,

A. V., Pankratev, N. M. Morozov, I. N. Pospelova, A. Ya. Apin,

V. N, Siryatskaya, N. A. Slavinskaya., and V. M. Cherednichenko,
Kinetic¢s of Decomposition, and the Explosion of Ozone 27
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Prchblems in Physical Chemistry (Cont.) Sov/4386

Horiushi, Juro (Japan). How to Find the Kinetic Equation
of a Reversible Reaction 39

Kolotyrkin, Ya. M. The Effect of the Specific Adsorption of
Anilons on the Kineties of Hydrogen Evolution and the Structure
of the Metal-Solution Boundary 50

Varshavskiy, Ya. M. The Nature and Mechanism of Electro-
philic Hydrogen Exchange 61

Zvonkova, Z. V., Crystallochemical Data on the Nature of
the Mutual Effect of Atoms 97

Romantsova, G, I. Investigation of the Effect of Inter-
moiezular Interactlon on the Ultraviolet Absorption Spectra
oY Aromatic Compounds 107

Smagina,, Ye, I., V. S. Kutsev and B. F. Ormont. Investi-
gatlon of Equilibrium in the System Zirconium—Nitrogen at

High Temperatures and the Dependence of the Free Energy

of ZrN. Formation on Its Composition and Structure 118
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Yuriyev, V. ¥., Bravednikow,-a. ., S0V /20-125-£-36 /61
Medvedev, S, 5., Academicizan

The Influence of Oxidation Products on the Kinetics of the
Oxidation of Cetene (Vliyaniye produktov okisleniya na
kinetiku okisleniya tsetana)

Doklady Akademii nauk SSSR, 1959, Vol 125, fir 6,
pp 1301~1302 (USSR)

The oxidation of cetene takes place at 140° in a closed system
with circulating oxygen. Figure 1 shows that, up to a
reaction yield of 25-30 %, the reaction develops
sutocatalytically, after which it decreases repidly and
continues at a nearly constant rate above a reaction yield of
40+50 %, The concentration of peroxide compounds has a
maximum at a reaction yield of 25-30 %, after which it also
decreases and becomes nearly constant at & reaction yield of
40-50 %. These phenomena are indicative of the fact that, in
the course of oxidation, processes occur which reduce the
rate of oxidation. As irn the case of hydrocarbon oxidation,
the system becomes divided into two layers in the course of
the process, an upper layer containing hydrocarbcns and a

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013429



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001342

srpEes

The Influence of Oxidation Products on the Kinetics SOV/20-125-5£-26 /£1
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SUBMITTED:
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lower one consisting of oxidation products, products of the
lower layer were added to the cetane, which resulted in =
reduction of the reaction rate (Fig 3). On the other hand,
removal of the lower layer from the reaction vessel caused
acceleration of the reaction. This proves that the reduction
of reaction rate is caused by the eccumulation of products
which interrupt the development of the reaction. There are

3 figures.

Nauchno-issledovatel'skiy fiziko-khimicheskiy institut im.
L. Ya. Karpova (Sclentific Research Institute for
Physical Chemistry imeni L. Ya. Karpov)

FPebruary 11, 1959
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TELESHOV, E.N.; PRAVEDNIKOV, A.N.; MEDVEDEV, S.S., akademik

Mechanism of polyisobutylene radiolysis. Dokl, AN SSSR 156 no.6:
1395-1398 Je '6A. (MIRA 17:8)

1. Nauchno-issledovatel'skiy fiziko-khimicheskiy institut imeni
L.Ya., Karpova.
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TEIESHOV, E.N.; TELESHOVA, A.S.; DESYATOVA, N.V.; PRAVEDNIKOV,
akedemik oncoinrons,

Gas evolution and the formation of doubls bonds in the radiolysis of poly-
isobutylene, Dokl. AN SSSR 154 no.6:1402-1405 Y te4,  (MIRA 17:2)
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. AUTHOR: Telesiov, E. N.; Teleshova, A. 8¢; Desystova, N, V.; Pravedaikov, A. N.; .
Medvedev, S. S. (Academician) 4

TITLE: Gas relesse snd formation of double bouds during rediolysis of ‘
polyisobutylene (PLB)

- | SOURCE: AN SSSR. Doklady®, v. 154, no. 6, 1964, 1402-1405

TOPIC TAGS: gas, double bond, radiolysis, polyiscbutylene, Co sup 60, linear
electron accelerator, free radical

!
ABSTRACT: Industrial polyisobutylene films, prepared by evaporation of wesk i
| solutions of a polymer in carbon tetrachloride were used. Co%0 (about 20 000 gm- i
' equivalent Ra) and a linear electron accelerator (200 kev) were the source oi_s
. ionizing radiation. Before irradiation, the films were evacuated to about 10 = MM
! Hg during heating to 70C for 24 hours, The degree of destruction was estimated
| from viscosimetric dsta. The results indicate that the loss of free radicals in
| PIB at a temperature sbove the vitrification temperature is mot accompanied by ‘
! either a formation of gaseous products or the development of douwble bonds in the

. -/ A |
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“AUTHORS° Teleshov, E H.; Sharpatyﬁy, v, A.. Prave&nikov, -1 H.

" Medvedev, 8. 8. [{

TITLE: Some chenges 1n EPR spectraz of irradiasted polyisobutylene

i et s ittt

i_T;—E,?BG.—_l%l.—IQG&-_SET-Gzy I =

;\f: o

.lTOPIc mAGS"polyiaobutylene,“electron paramagnetlc Tresonance electron, &
~drradiation, uv. radloliysis, free radicel , free radical recombina-
Ttion, polymer radielysis,quu N R

;ijS“RAOT- The 1rradiation of polyisobatylene (PIB) at liquid nitrogen
Citemperature leads to accumulation of free radicalsfin it. The EPR
spectrum of these radicals is a doublet with approximately 22 oersted
- "splitting which is ettributed to -C(CH:). -CH-G(OH radical (I).
~In this work an attempt is made %o obtéin by the %Pﬁ method some ad-
ditionel informetior om the naturs and properties of radicel products |.
which ere formed during radiolysis of PIB. It wag found that heating
of PIB samples, irrediated with ~1022 ev/g dose of 1.6 mev electrons
at =180 C leads, slong with the desiruction of primary redicals, to L
1rreversible changes in EPR spectrum. In it the doublet is converted
to a spectrum which consists of seven basic lines with addition of i

t

: _Vl Cﬁl’d 1/3 L .
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’ » . CH rédical '
_ CHy=0] 2 T
{g.whichais.produced'as.a result"qfiaddition;of,1sobutylene mglecule to

' Pime structure. This speotrun may bs ascribed -to

“.7ndleal (I). Isobutyleme is produced during radiolysis of PIB.
;3.Dur1ng*10H-temperature-radiolysié?of~PIB“radical (II) is not detect-
.. able by the EPR method because radicals which are formed during
e Fbreakage‘ofnthe,radical chaln immediately enter recombination and
.. disproportionation reactions. Irradiation of PIB at ~-60C (ehove
;r_fvitrlficaﬁion.temperature_Qfgthe'pqumer);with»51multaneous registra=
~“%ion of EER specira enables ona to find redicals (I) 23 well ag
i radleals (II),  PIB irradiated with UV at -600 for 5 min produces EPR
Sp . spectrum simllar to that of s mixture of PIB zad isobutylene irradie |
: ated with-electrons.' It 15 suggested that under the influence of ov, |-
. isomerisation of primery radicals may teke place:
Ao s R S L QMRS e T CHy

7&?2.—“3--3;;—?.:«:‘;;7—‘*“——@:::—-;, ~ Ot~

|| Orig. art. Fas: 3 figures
Loleros

' .,prﬂ;‘f. '
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5 AUTHORS: Sharpaty*y, V.A.; Aptekar'; Ye.L.; Zakatova, N.V.; Pravedni-
kov, A.N. . -

" TITLE: Radiolysis of polyamides
| SOURCE: AN SSSR. Doklady*, v. 156, no. 3, 1964, 626-629
TOPIC TAGS: polyamide, radiolysis, mechanism, kinetics, radical

. radiolysis product, EPR method, radical mechanism, molecular cleavage,
' carbon hydrogen bond rupture, butyricbutyroamide, chromophoric group

. ABSTRACT: This study was conducted to obtain information about the
! initial stages of the radiolysis of the polyamides -CONH(CH,)
CONH(CHZ), or -CONH(CHZ) NHCO(CH,) CONH (where n and m can ge L to
¢

i 10) and"tlleir low moleCular analog@. CO and H, are formed on radio-

! lysis of polyamides, with the formation of H geing independent of

. radiolysis temperature and proportional to t%e dosage. The nature

" and kinetics of the accumulation of radical radiolysis products

- were studied by the EPR method. The yield of accumulated radicals is
almost independent of the type of sample (resin or fiber) or of radio-

LAysis /x:emperature, and increases with the number of methyl groups in
Card | . - S
e
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' the polymer chain. The radical -CONHG™ HC'®H, is presumed to be

formed by rupture of the C-H bond in the methglene groups., The

- atomic hydrogen reacts with the polymeric material pulling away a

. hydrogen atom from the #-methylene bonds. On illumination with
- visible light for 15-20 minutes the EPR spectrum changes sharply,

the sample coloring intensity is increased and no gas is evolved.
Further illumination has no effect. Apparently the radical formed
also exists as CHp CONHCH=CHCH, with the number of the chromophoric

- groups being retained but rearranged. Mass spectrometric analysis
; of the radiolysis products of butyroamide of butyric acid led to the

assumption of the following radiolysis scheme:
Gatly ~ € = O — NI — CHy — Cally = GoHiCO — NI — CH — Gillly
— Gitly — CU 4- NIt == CHG I,
Gl 1:CO — Gl 4 €O, 2GH; == CHICH:CH, - CHLCH = Clia.
Since in the radiolysis of the polyamides and of the low molecular
analog the amount of Hy exceeds that of CO, and the amount of cross-

linkape does not cover the difference between the two, it was conclu-
ded that H, is formed during radiolysis by the radical mechanism and
by moleculgr cleavage from two adjacent carbon atoms or from the

= 2/3
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nitrogen and carbon atoms near the carbonyl group. Thus the pro-
cesses of H_ and of CO formation during the radiolysis of polyamides
are independent to some degree. "The authors thank M.K. Dobrokhotov,
A.V. Sharov, D.M. Margolin, B.V. Maslova and K.G. Yanov for help in
the work.," Orig. art. has: 1 table, A figures and 1 equation,

ASSOCIATICN: Flziko-khimicheskiy institut im. L. Ya Karpova (Physical
Chemical Institute)
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KARDASH, 1.Ye.; PRAVEDNIKOV, A.N.; MEDVEDEV, S.S., akademik

ny erephii Dokl
Thermal degradation of polyetnylene terepnthalate. .
AN SSSR 156 no, 3:658-661 '64. (4IRA 17:5)

1, Fiziko-khimicheskiy institut im. L.Ya.Karpova.
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AUTHOR: Teleshov, E. N P_ravednikov, A. N.

" TITLE: The mechanism of polyisobutylene radiolysis
| SOURCE: AM 8SSR. Doklady®, v. 156, no. 6, 196k, 1395-1398

. TOPIC TAGS: polyisobutylene, radiolysis, radiolysis mechanism, iso-
. butylene, free radical formation, EPR spectra, polymer chain rupture
-~ winyl type double bond, dispr‘opor‘tionation reaction, recomhination

: reaction, cross linkage, depolymcrization

. ABSTRACT: A mechanism for the reacticns occurring during the
radiolysis of polyisobutylene (PIB) was proposcd nased on Lhe exam-
ination of the free radicals formed by jrradiation FIB with cobalb-
60 or accelerated electrons (1.6 Mev) at different Lemporatures under.
about 10-5 mm lig. The EPR spectra show that at temperatn-eg baelow
Abeub 65C the free radical formation is proportional to thn irradi-
~.ation dosage; at higher temperatura3s Lhe radical yield i3 Lowercd.
“At liquid nitrogen temperature the radical C(CH )?~CH~C(CH)) (I

. ig formed, but examination of the PIB radiolysi% cnd produdtg indi-
~ates obher structures are formed which react ab lowor bemperatures.

Card 1/3
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i These result from the rupture of the polymer chain:
CHs CH, CH, CH, .
e CHy— & —CHa—d~ m,~mhéé4~mh—é~ . )
Hs éH. _ Erh(n) éH.Uln :
or breaking off of hydrogen or a methyl group to form:
CHy T
~uh—é~ 4 ~CHi—C~ .
éH.(IV) Hs (V)

The formation of the vinyl type double bonds is explained by the
disproportionation reaction of II and III at liquid nitrogen temper-

ature: | cHy cH, CHs
~CH|-—(!~ 4 «CHy -~ ~ 4 A CHg— G = CHs 4 CHs --(lo ~. (%

vt CHg e GHgir i i Gy atd i Hs:

e a2 e et o s s RN 8w e - AU et e et twens e

s bt Y ——— e A > i T e e S ks S ot i e e’ IR T, i
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i- Isobutylene is formed by the radiolysis of PIB, the depolymeriza-
tion increasing only above room temperature. PIB does not cross-
link, indicating radicals I, IV and V do not enter a recombination
' reaction. It is concluded. that the destruction of PIB in the

early stages of radiolysis proceeds by reaction (1) with subsequent
disproportionation (reaction 2). Since reaction (1) is independent
of temperature, the temperature dependence of PIB destruction is

: explained by a change in the relative rate of disproportionation

| and recombination of radicals II and III at different temperatures.
{ Orig. art. has: 3 figures and 3 formulae.,

§ ASSOCIATION: Nauchno—issledovatel’skiy fiziko-khimicheskiy institut

‘im. L. Ya, Karpova (Scientific Research Institute of Physical
. Chemistry) .
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YUR'YEV, V.M.; TELESHOVA, A.S.; APTEKAR', Ye.L.; ARDASHNIKOV, A.Ya.;
REZNIKOVA 0. Ya., PRAVEDNIKOV A, N

Use of ion-sor ption ESh~1 pumps in the HI-lBOS mass-spectrometer,
Zav.lab, 30 no.3:375-376 '64. (MIRA 17:4)

1. Nauchno-issledovatel'skiy fiziko-khimicheskiy institut imeni
Karpova.
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